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A radintion evaluarion was performed on MIC4429 (High Speed, High Curreni, MOSFET Driver) to determine the
total dose tolerance of these parts. A brief summary of the test results 1s provided below, For detailed information,
refer to Tables T throngh TV and Figure 1.

The total dosc testing was performed using o “'Co gamma ray source. During the radiation testing, four parts were
iradiated under bias (sec Figure 1 for bias configuration), and one part was nsed as a conirol sample. The total dose
radiation levels were 2.5, 5, 10, 15, 20, 30, 50 and 100 krads . The dose rate was between (LOR and 2.94
krads/hour, depending on the total dose level (see Tahle 11 for radiation schedule). After the 100 krad irradiation,
the parts were annealed for 168 hours at 25°C, after which the parts were annealed for 168 hours at 100°C. After
the radiation exposure and annealing treatment, parts were ¢leetrically tested accerding to the test conditions and the
specification limits™ listed in Table IT1. These tests included four functional tests at 50.0 kHe.

All parts passed initial electrical measurements. All irradiated parts passed all functiomal and parametric tests up ta
and inchuding the 15 krad irradiation level.

At the 20 krad level, alt irradiated parts failed Functional Test # 2, in which Vee =453 ¥V, Vil =08 V and Vih = 2.4
V. However, all parts passed Functional Test # 1, in which Yee = 4.5 V, Vil = 0.0 V and Vih ~ 24 V. This
indicates that the parts were becoming sensitive to the Vil level. Tarts continued to pass both functicnal tests in
which Vco = 150 V. Tu addition, all irradiated parts failed the VOH45_Z test, in which Vil = 0.8 V| indicating an
incorrect output state. However, the parts continued to pass VOH45_1, in which Vil = 0.0 V. At the 30 krad level,
the same failures were observed.

At the 50 krad level, all ireadiated paris failed Functional Tests # 2 and # 4. In both of these tests, Vil= 0.8 V. Parts
continued o pass both Funclional Test # | and # 3, in which Vil — 0.4 V. 'The same failures in VOH43 2
continued.

At the 100 krad level, the same failures were observed. Al imadialed parls conlinued Lo pass all other [unctional
and parametric tests.

After anncaling for 168 hours ar 25°C, no recovery was obhserved. In addition, §/N 12 and 135 failed VOHILS 2, in
which Vil = 0.8 V, indicating an incorrect output state.  After anncaling for 168 hours at 100°C, no rehound effects
were observed.

» L]

Teble IV provides a summary of the functional test results and the mean and standard deviation values lor cach
parameter after the irradiation exposure and annealing,

+ * » -y [ - El £l
The term rads, a5 wsed in this document, means rads{silicon). Al radiation levels cited are cumulative.
b 0 " - u " - 0 ] " 3 " - ¥
These are manufaciurer’s pre-irradintian data specification limits. MNa post-irradiation limits were provided by the
manufactiurer af the time these fests were performed.
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Any further details about this evaluation can be obtained upon request. If you have any questions, please call me at
{301) 731-8354,

ADVISORY DN TIHE USE OF TIHIS DOCUMENT

The information contained in this document has been developed solaly for the
purpase of providing general guidance to employees of the Goddard Space
Flight Center (GAFC). This dacument may be distribured outside GSFC only as
a courtesy to other povernment agencica and confractors.  Any distribunion of
this dacument, ¢r application or usc of the information coniained herein, s
expressly conditional upon, and is subjeet to, the following understandings and
limbations:

{a) The information was developed for general guidanee only and is subject to
changc at any time;

(k) The information was developed wnder unigue GSFC laboratory eonditions
which may differ substantially from outside conditions;

(t) GSFC docs not warrant the accnracy of the information when applied or
used under other than unigque GSFC labnratory eonditinns;

{d) The information should not be consirued as a representation of product
performance by either (GSFC or the manufacturer,;

(e) Neither the United States govemment nor any person acting on hehalf of the
[nited States povernment assumes any liakility resulting from the application or
use of the information.
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Fipure 1. Radiation Bias Circuit for M1C4429

Va = 150 +205V

Q
4 s
RL = 820 abm
5 TH 12 A AAA
7
.@@m
"‘mud‘.ﬂ
' 5
¥

3-



COREPINERY 2 A4 LR

TABLFE 1. Part Informaition . .
Generic Pad Number: MICa420*
CAGSSINI/CIRS Part Number  3962-887T007PA
CASSINI/CIRS Control Number: 11820
Charge Number:  EE36098
Manufacturer: Micrel
Lol Dale Code {LDC); o418
Quantity Tesl;:d: 3
Senal Number of Control Samples: 11
Serial Numnbers ot Radiation Samples: 12,13, 14, 15
Patl Fungtion:  High Speed, High Current MOSFET Diriver
Pari Techmology: MOSFET
Puckage Style: &-pin DIP
Test Equipment:  5-30

Engincer:  T. Mondy

* No radiation tolerance/hardness was guatanteed by (he manufacturer for this part.
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TABLEL [l. Radiation Schedule for MIC4429.
D INITIAL ELECTRICAL MEASUREMENTS . e e e et e e

DA KRAD IRRADIATION (016 KRATSHOU R ) i s
POST-2.5 KRAD FELECTRICAT MEAS I REMENT s

NS KRAD TRRADTATION (0.18 KR A SO R et e e e e e s e
POST-3 KRAD ELECTRICAL MEASUREMENT ..o s s s s e

43 10 KRAD IRRADIATION {0.33 KRADS/HOURY it i e
POST-10 KRAD ELECTRICAL MEASUREMENT . ... et e e s s e

2115 KRADIRRADIATION {0.08 KRADSHOURY oot s seesss s e
POST-15 KRAD ELECTRICAL MEASUREMEN T . s

&3 20 KRAD IRRATITATION {0.33 KRATXSHOUR) ..., A g ememefemeamimeemessoiemieeceecsosiiecaceesciacecesiaeas
POST-20 KRAD ELECTRICAL MEASUREMENT . e

A0 KRADTRRANDIATION (0,67 KRATISMHOLIRY oo,
POST-30 KRAD ELECTRICAL MEASUREMEMNT i e e e

8) 50 KRAD IRRADIATION (100 KRADTIGUTRY oo oo e e oo
POST-50 KRAD ELECTRICAL MEASUREMEN T ..

93 100 KRAD [RRADIATION (2949 KRADVHOURY . oo oot
POST-100 KRAD BLECTRICAL MEASUREMENT. ..ot oies o eoetveessoeeeeeea s eseeee e e

10) 168-HOUR ANNEALING @25°C. ... .
POST-168 HOUR ANNEAL BELECTRICAL MEASUREMENT .
11} 168-TTOLR ANNEALING 1007 ......ovvvooreeseossoeeeeseseesesessseesssesessssssressseessessssenssssassssoesssssesessassssesssemnes
POST-168 TIOUR ANNEAL ELECTRICAL MEASUREMENT .oovreeeeeeeecesseses s eeeessseeessesssssseeesssserases oo

PARTS WERE IRRADIATED AND AWNEALED UUNDER RIAS; SEE FIGIIRE 1,
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Table H1, Tlectrical Charactenistics of MI1C342Y

FUNCTIONAL TESTS

Tl # Tesl Condilions _ o

FIMNCI | Vee—4.5V, Vil-0.0V, Vih=2 4V, Freq.=50.0kHz.

FUNCZ | Vee=4.5V, Vil=0.83V, Vih=2.4V, req.=50.0kHz

FUNC3 [ Vee15 V, Vil=0.0V, Vil=5.0V, Frey,=50.0kHz

FUNC4 | Vee=15 V, Vil=0.8V, Vih—2.4V, Freq.—30.0k11z

PARAMETRIC TESTS
Test | Tarameter | Units | Test Conditions Spec.  Limits
# ) Min Max

1 IINH1 LA Vee—4.5V, Vin—4 5V -10.0 10.0
2 ITHN2 LA Vee=13V, Vin=15V -10.0 10,1
3 IINL| pA [ Vee=4.3V, ViV 100 [ 100
4 [INL2 A | Veo=15V, Vin=0V 100 | 100
5 VOH45 1 |V Vil {0V, Vih=4.0V, Vee=4 5V 4.475 -
[ VOIS 2 |V Vil=0.8V, Vih=2 4V, Vee=d, 5V 4.475 -
7 VOHIZ 1 |V ViH-0.0¥, Vih—4.3V, Vue=15¥ 14.98 -
8 VOHIS 2 |V Vi=6.8Y, Vih=2.4V, Vec=15V 14.98 -
e VIOL45 ] my Vil=0.8V, Vih=24V, Vee=d 5V - 25.00
10 VOLAS 2 | mV Vil-0.0V, Vil—-4.0V, Vee=14.5V 25.00
11 YOL15 1 | mV¥ Vil-0.0¥, Vih—4.0V, Vec—13V - 25.00
12 VOL1s 2 | mV Vil=0.8V, Vih=2.4V, Vec=15V - 25.00
13 ROUTI 0 Vil-U.0V, Vih—4.5V, Veu=15Y - 2.300
11 ROUTO o Vil-0.0V, Vih—4.5V, Vee=15V - 2.500
1% 1CCH mA Vee=4.5V, Vin=3.0V - 1500
16 1CC0 pA | Vee=15V, Vin=0.0¥ - 150.0
17 D! ns Veo=158V, Cload=2500pF, Vin=0.4, 5.0V 2.000 60.00
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